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Abstract 
Traffic congestion and transportation-related environmental pollution are identified as the severe problems in many countries all 
over the world, especially in the developing countries, and Vietnam is also not an exception. In the context of Ho Chi Minh City, 
the biggest city located in Southern in Vietnam, millions of student and employee annually immigrate there to live, work and 
study; therefore, encouraging them to use bus service to reduce pressure on urban environment and traffic and transport is 
significant. The goal of this study was to recognize the behaviour of mode choice among student and employee using 
disaggregate model. To achieve this goal, binary logit model was used under disaggregate choice method. The findings indicated 
that, for student, ‘Gender’, ‘Motorcycle ownership’, ‘Travel time’, ‘Travel distance’, ‘Migrant status’, ‘Convenience’, ‘Safety’, 
and ‘Awareness’ affected their mode choices; for employee, ‘Married’, ‘Income’, ‘Children’, ‘House ownership’, ‘Motorcycle 
ownership’, ‘Migrant status’, ‘Travel cost’, ‘Travel distance’, ‘Convenience’, ‘Safety’, ‘Awareness’, and ‘Social norms’ played 
vital roles in their choices of means of transport. Besides, although motorcycle was the premier transport mode for both employee 
and student every day, they showed their perceptions of the negative sides of motorcycle to environment and community, and 
also expressed their willingness to switch to travel by bus if public transportation infrastructure and quality were upgraded. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of CUTE 2016. 
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1. Introduction 
The increase in motorization and rapid urbanization lead to traffic congestion and air pollution in most cities all 
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over the world. From the position of Vietnam, Ho Chi Minh City (HCMC) - the largest motorcycle dependent city in 
Southeast Asia is also not an exception in which population explosion and rapid economic growth have spurred 
several threats. With advantages in terms of temperate weather, economic condition, advanced healthcare system 
and education system, HCMC have attracted around 130.000 of domestic migrant per year settling there for living, 
working and studying. The overflowing and the increasing number of young migrant students and employees 
attending universities, colleges and enterprises in the city has led to the increasing pressures on society such as 
housing shortage, rising costs of social welfare systems, environmental degradation like air pollution and traffic 
congestion. Young population, who prefers private transport mode to public transport, accounts for a large 
proportion in HCMC. Although public transport system has been improved in terms of on-board services and bus 
fleet, still the proportion of the migrant student and employee users is limited. This reveals that student and 
employee have not had a friendly attitude towards bus service, and motor vehicle is still their highest priorities for 
travelling. Furthermore, there is a large difference between HCMC and other cities in developing coiuntries, that is 
motorcycle plays an important role in daily travel in HCMC. Over a decade, the number of motorcycle in HCMC 
only has reached an alarming figure, approximately 7 million motorcycles in 2014. Consequently, traffic congestion 
and the degradation of urban environment from motorcycle’s exhaust fumes are also placed on full alert.  
Reducing traffic congestion and motor vehicle emissions becomes the major target of all the cities in the world. 
Based on the reasons stated above, the central aim of this research was to investigate travel mode choice behavior of 
young student commuting to school and employee commuting to work location in HCMC, Vietnam. The discovery 
of their mode choice behaviors, especially examining factors affecting their choices of bus service and motorcycle, 
plays a vital role in obtaining insights into their travel behaviors, which helps form the basis for the development of 
public transport system and provides solutions to attract student and employee to use public transport for their daily 
travels, which in turn contributes to address traffic problems as well as environmental issues. The research 
composed of two groups: young student and employee, and since each group is different from each other in terms of 
demographic characteristics, trip characteristics, and psychological factors, this research was divided into two main 
parts: the first part focused on investigating the mode choice behavior of student and the other examined the mode 
choice behavior among employee. Literature review, methodology and discussion were also presented. 
2. Investigating of travel mode choice behavior  
2.1 Literature Review 
In recent years, mode choice behavior among univeristy student and employee has drawn much attention of 
researchers. A number of studies have been conducted on different aspects of their travel patterns. In 2011, GIS was 
taken advantages to visualize travel behavior among students by [1]. [2] also had extensive investigation on modal 
choices of students. In addition, activity patterns were studied by [3]. With respect to the transportation situation of 
employee, ‘work trips in urban area are always at the centre of focus in urban transportation planning and policy 
analyses’ [4]. In his work, Habib studied the central role of mode choice modelling to work towards the assessment 
of the efforts to reduce traffic congestion. By examining urban work travel mode choice in a multiday sample of 
workers from the San Francisco Bay area, [5] found out that ‘An individual's intrinsic mode preference and 
responsiveness to level-of-service variables affects her or his travel mode choice for a trip’. In 2005, [6] investigated 
the impacts of neighborhood type dissonance and physical neighborhood structure on commute mode choice. 
Recently, [7] had an examination of commuting mode choice which was centred on motivational determinants and 
road users profile. 
Owing to the fact that motorcycles in motorcycle dependent city is the main cause of traffic congestion, 
accidents, environmental pollution and other social tensions, it is indispensible to plan an appropriate transport 
system. Although bus service constitutes a small part towards the total trips in the context of HCMC, they are still 
regarded as an alternative to motorcycle. Furthermore, in this sense, it is highly likely that that a better 
understanding of mode choice behavior among student and employee can generate information about factors that 
could help to encourage and maintain the habit of bus transportation. 
Within the context of the literature, the methods used and the variables considered would be taken into account to 
position this study effectively. Firstly, with respect to research methodology, a number of mode choice models have 
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been developed; however, disaggregate model is regarded as the most suitable for investigating mode choice 
behaviors among traveller. According to [8], disaggregate models were capable of forecasting an individual’s 
behavior in choosing a mode from various choice of available modes. In fact, many researchers have applied 
disaggregate model to study the mode choice behavior [8,9]. Secondly, with respect to the variables, [2] identified 
six classes of variables used in the study of mode choices of students: individual-specific factors (e.g. socio-
economic and demographic), psychological factors (e.g. attitudes), mode-specific factors (e.g., comfort), trip 
characteristics (e.g. travel cost), built environment and urban form variables (e.g., density, intersections), and 
presence of TDM measures (e.g. parking cost). According to [10], travel time, travel cost, income, expenses, 
household type, number of hours in school, gender and ethnicity were the important factors. Furthermore, 
psychological factors including attitudinal, social norms, and intentional variables [11], cost variables [2], time 
constraints and travel time, distance [12] were also equally important for studying mode choice behavior among 
students. For worktrip mode choice among employees, respondent’s household characteristics such as age, gender, 
education, occupation, family size, number of family workers, income level, and respondent’s actual and potential 
work-trip mode choices were taken into account [13]. In addition, Sociodemographics (e.g. Household income, 
Age), Mobility limitations (Driving on the freeway, Using public transit), Personality traits (e.g. Loner factor, calm 
factor), Lifestyles (e.g. Family/community orientation factor), Travel and land use-related attitudes were examined 
by [6]. 
2.2 Methodology and Data collection 
According to the aim of this study, the Binary logit model (BLM) under discrete choice methods was found to be 
a suitable modelling method. Binary logit model was developed for mode choice behavior among student and 
employee for two options: bus and motorcycle for the purpose of investigating the application of these travel modes 
and determining the factors, which would impact motorcycle riders to switch from traveling by motorcycle to 
traveling by bus. Accordingly, the probability of individual i choosing alternative j ( ijP ) was given by the 
following formula [14]: 
¦ 
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where V is the systematic component of a random utility function as follows: ijijij VU H  
 
In this study, the dependent variable was set to “1”, if the student/employee traveled by motorcycle and “0” for 
using bus system. This research covered variables identified by researches stated in the section of literature review 
[6,8,12]. Also, due to the actual study context in HCMC, some factors also added based on the advice of the traffic 
and transport experts. In detail, for investigating mode choice behavior among students, the explanatory variables 
considered were: Socioeconomic characteristics (Gender, Age, Educational level, Motorcycle ownership, Migrant 
status), Mode-specific factors (Comfort, Convenience, Safety), Trip characteristics (Travel time, Travel cost, 
Distance), Psychological factors (Awareness, Attitudes, Social norms). For examinating mode choice behavior 
among employee, variables considered included: Socioeconomic characteristics (Gender, Age, Motorcycle 
ownership, Job, Married, Income, House possession, Migrant status, Children), Mode-specific factors (Comfort, 
Convenience, Safety), Trip characteristics (Travel time, Travel cost, Distance), and Psychological factors 
(Awareness, Attitudes, Social norms). Because the changes in one’s personal life, like a change of residence are 
expected to motivate changes in mode choice decisions, hence in this study, the factor of migrant status would be 
much more stressed on.  
 
With respect to data collection, pilot study was conducted to make sure that the measuring instrument represented 
the goal of the study in terms of the information to be gathered. Based on the pilot test, the questionnaire was 
adjusted and then was used for collecting the actual data. Both face-to-face interview and web-based survey were 
employed. The data used for this study came from an actual survey of 450 university students and 450 employees 
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who were selected randomly in a period of two months. The number of valid samples for research was 407 
university students and 415 employees. However, to facilitate the study, final valid samples for each group were 
chosen as n = 407. Collected data for BLM were used with SPSS Software Version 20.   
2.3 Results and discussion 
In this study, a number of variables were investigated to impact mode choice behavior of student and employee. 
Some variables were significant, whereas others were exclusively to tackle with this research problem. The most 
acceptable models for trips whose variables had noticeable parameter estimates and logical signs were presented in 
Table 1 and Table 2.  
Table 1. Estimations from binary logit model for mode choice of student commuting to school 
Variables B S.E. Wald df Sig. Exp(B) 
95% C.I. for EXP(B) 
Lower Upper 
Gender -0.724 0.346 4.373 1 0.037 0.485 0.246 0.956 
Motorcycle ownership 0.732 0.333 4.815 1 0.028 2.078 1.081 3.995 
Travel time -0.140 0.044 10.311 1 0.001 0.869 0.798 0.947 
Travel distance -1.062 0.332 10.226 1 0.001 0.346 0.180 0.663 
Migrant status 0.131 0.053 6.027 1 0.014 1.140 1.027 1.265 
Convenience -2.856 0.335 72.860 1 0.000 0.058 0.030 0.111 
Safety -1.173 0.347 11.450 1 0.001 0.310 0.157 0.611 
Awareness -1.920 0.336 32.577 1 0.000 0.147 0.076 0.283 
Constant 4.902 0.635 59.592 1 0.000 134.601   
Chi-square 308.327, df=8, Sig.=0.000 
-2 Log likelihood 255.873 
Cox & Snell R2 0.531 
Nagelkerke R2 0.708 
Number of observations 407 
 
Considering mode choice of student commuting to school (see Table 1), this present study agreed that ‘gender’ 
was a major factor of mode choice of students, where the women preferred motorcycle to bus. ‘Motorcycle 
ownership’ had been identified to determine the mode choice behaviour. The coefficient of ‘Motorcycle ownership’ 
was significant which showed that an increase in motorcycle ownership would decrease the resistance to a mode 
change. This study agreed with the research findings of [15], [8] and that the more motorcycle ownership was, the 
less resistant to the mode change among students was. The results from the survey indicated that students were 
found to be impacted by ‘Travel time’. The ‘Travel time’ variable had negative coefficient, which was statistically 
important to the choice of the motorcycle. The probability of choosing the motorcycle decreased when the travel 
time increased. This result supported researches conducted by [8] that out-of-vehicle time took traveller more time 
than line-haul time. In this research, Travel time = Out-of-vehicle time (departure time, waiting time at gasoline 
station, waiting time due to traffic congestion, waiting time and egress time from parking lot to class) + In-vehicle 
time. Motorcycle rider was very sensitive to out-of-vehicle time, especially the waiting time. Although the value of 
waiting and in-vehicle time depend on many factors, a number of studies [8,16] have agreed that ‘waiting time was 
valued twice as against the in-vehicle time for non-business trips’. Besides, the amount of waiting time depended on 
both traffic conditions and even the perception of road users [17]. In Vietnam, with the current conditions of urban 
planning and economic development, motorcycle is one of the most suitable vehicles. With its dominant features 
including independence, convenience, flexibility, and inexpensiveness, motorcycle helps road users to control their 
travel schedules and save their travel time compared with bus services. This finding showed that if ‘travel time’ 
increased due to the increase of out-of-time travel like traffic congestion, waiting time at school’s parking lot, time 
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to egress from parking lot to class, student was likely to switch to travel by bus. ‘Travel distance’ variable had 
negative coefficient which was related to the choice of bus mode. This indicated that the probability of bus choice 
increased as distance increased. In practice, some risks derived from the increasing travel distance including 
motorcycle accident, damaged vehicle, traffic congestion, high travel cost would prevent students from travelling by 
motorcycle and encourage them to switch to bus service. As expected, ‘Migrant status’ had positive coefficient, 
which implied that this factor did not directly influence the change of mode choice decisions among students. In this 
study, migrant student was unlikely to select bus as the mode commuting to school. This finding was agreed with 
practical situation in HCMC, although the number of buses and bus routes has been increasing recently with 107 of 
a total of 137 bus routes price-subsidized by local government, bus ridership has been decreasing owing to service 
quality deterioration. This problem has hugely affected the quality perceived by the road users, created user 
resentment and encouraged them to travel by private vehicles like motorcycle or car, which has caused traffic 
congestion to get much worse. Furthermore, ‘Convenience’ and ‘Safety’ were statistically significant with regard to 
the choice of the bus mode. If the convenience and the safety were upgraded, students were likely to switch to bus 
transportation. Indeed, it was the inadequacy in the service quality and safety on board or at bus station that caused 
the decrease in the number of ridership. It was expected that if bus quality was improved, then it would increase bus 
transportation habit among students. As a form of public transportation, bus transportation improves energy 
efficiency and the environment. It enhances the quality of life in societies by providing efficient and inexpensive 
transportation service, mitigating traffic jams. Bus transportation has been regarded as one of the solutions for traffic 
in many developing countries, and in Vietnam, especially in HCMC, it is true that public bus operation plays an 
important role in providing transport for commuting passengers. Awareness on the vital role of bus transport 
towards society among students was related to their choice of bus transport. The results from survey showed that 
student having high perception of the role of bus system were likely to switch to travel by bus twice to three times 
per week. Although this frequency of usage was not as high as we expected, but it was also a positive sign showing 
that still road users had awareness on solving traffic issue in urban city.   
       Table 2. Estimations from binary legit model for mode choice of employee commuting to work place 
Variables B S.E. Wald df Sig. Exp(B) 
95% C.I.for EXP(B) 
Lower Upper 
Married -4.990 1.051 22.537 1 0.000 0.007 0.001 0.053 
Income 2.390 0.777 9.464 1 0.002 10.910 2.380 50.010 
Children -5.052 1.033 23.932 1 0.000 0.006 0.001 0.048 
House ownership 2.311 0.499 21.434 1 0.000 10.083 3.791 26.821 
Motorcycle ownership 1.481 0.515 8.270 1 0.004 4.399 1.603 12.071 
Migrant status 0.237 0.048 24.409 1 0.000 1.267 1.154 1.392 
Travel distance 0.197 0.055 12.942 1 0.000 1.218 1.094 1.357 
Travel cost -2.025 0.494 16.799 1 0.000 0.132 0.050 0.348 
Awareness 1.706 0.708 5.802 1 0.016 5.508 1.374 22.074 
Social norms -2.136 0.514 17.280 1 0.000 0.118 0.043 0.323 
Convenience -1.246 0.494 6.351 1 0.012 0.288 0.109 0.758 
Safety -0.334 0.096 12.089 1 0.001 0.716 0.593 0.864 
Constant -0.116 1.201 0.009 1 0.923 0.890   
Chi-square 
-2 Log likelihood 
Cox & Snell R Square 
Nagelkerke R Square 
319.080, df=12, Sig.= 0.000 
134.775 
0.543 
0.809 
Number of observations 407 
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Regarding mode choice of employee commuting to work place (see Table 2), in the model, demographic 
variables were identified to explain the choice of means of transports. The negative sign showed that the single and 
family without children were likely to commute by bus transport. The respondents who got married decided to travel 
by motorcycle because this kind of transport made them easy to take care of their children (e.g. riding their children 
to school). Similarly, considering ‘House ownership’, that having their own houses provided them space for parking 
vehicles and allowed them to protect their properties. In addition, it was similar to the case of students that 
‘Motorcycle ownership’ determined the mode choice behavior among employees. The coefficient of ‘Motorcycle 
ownership’ was significant showing that an increase in motorcycle ownership would not encourage user to change 
from motorcycle to bus service. In this model, it should be noticed that as a factor affecting the mode choice among 
employee, ‘Income’ had positive coefficient. This might be due to the fact that, when earning high income, they 
wanted to use the convenient transport mode which helped them to avoid time-consuming. In terms of ‘Travel 
distance’, travel distance was statistically significant in explaining the mode-choice behavior of employee. Owing to 
the potentials mentioned above such as the risk of motorcycle accident, high travel cost, bad weather conditions, the 
probability of choosing the bus increased if distance increased. Generally, cost is considered as one of the factors 
affecting mode choice [8]. The total cost of traveling by motorcycle = the price of fuel + parking fees whereas the 
total cost of traveling by bus was represented only by the bus ticket. Noticed that in this research, only employees 
who travelled by both bus or motorcycle were examined, and others who commuted to work place by both 
motorcycle and bus (intermodal) would not be considered. With negative coefficient, ‘Travel cost’ proved to have 
strong impact on the switching to bus transport by motorcycle riders (employee). The higher travel cost was, the 
higher possibility employee decided to commute by bus. Furthermore, migrant employees were likely to use 
motorcycle instead of bus service. Owing to the need of travelling frequently to seek jobs and houses to settle, and 
also due to the lack of available information about bus routes, motorcycle seemed to be the best choice for migrant 
employee. This result was in line with the case of student analysed above. A number of researches had showed that 
‘Social norms’ had close relationship and strong impact on mode choice behaviour [18]. The finding of this research 
also supported these studies. ‘Social norms’ was likely to affect the mode change among employees. ‘Social norms’ 
is the customary rules that govern behaviour in groups and societies. In this article, social norms were taken into 
account as the advice, or the recommendation, or the intervention from respondents’ family (parents, grandmother, 
grandfather, spouse or sibling) and friends to their switches to bus transportation. Some researches confirmed that 
the perceptions of mode choice (e.g. comfort, convenience, security/safety and reliability) significantly influenced 
on mode choice behaviour among travellers [8,19]. In this research, the factors of ‘Convenience’ and ‘Safety’ were 
statistically affect mode choice of employee. As the ‘Convenience’ increased, road users switched to bus service, 
and if ‘Safety’ was upgraded, the likelihood of switching was found to be higher among employees. To explain the 
change in the choice of means of transport, low quality of bus, the lack of security and the increase of motorcycle 
accidents were considered as culprits. Like student, employee was also willing to travel by bus if bus service was 
improved and met the demand of ridership. With regards to ‘Safety’, ‘Safety’ was found to be negatively influenced 
the choice of motorcycle. This could be due to fact that motorcycle has been the main cause of traffic accident in 
Vietnam. Thus, if the safety of bus transport was increased (e.g. no pick pocket, no traffic rule violation), employee 
would feel secure when commuting to work place by bus. When studying the perception of respondents towards 
motorcycles and its effects on environment and society among employees, two options were given, the first one was 
‘I perceive the negative effects of motorcycle on environment and society, I would gradually switch to commute by 
bus’ and the other one ‘I perceive the negative effects of motorcycle on environment and society, but still I decide to 
commute by motorcycle’. The result showed that although respondents made sense of the impact of motorcycle to 
environment, motorcycle was still their best choices for travelling. The barriers in terms of urban planning, the 
degradation of public transportation deterred them from reducing the private motorcycle to commute.    
It was noticed that in both model, Chi-square omnibus tests of coefficients of two models showing the value of 
308.327 on 8 df and 319.080 on 12 df respectively, significant beyond 0.000 confirmed that a test of the full model 
against a constant only model was statistically significant. In this model, the independent variables had a significant 
effect. The -2 log likelihood reflected the prediction deviation by the models. A smaller value indicated a better fit. 
With regard to mode choice model for student, the -2 Log Likelihood statistics was 255.873, and with respect to 
model for employee, the value of the -2 Log Likelihood was 134.775. Hence, the models use to predict the mode 
choice were acceptable. The Cox and Snell’s R2 and Nagelkerke R2 explained 80,9% of the variation in the 
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dependent variable of mode choice model of student and 70,8% of the variation in the dependent variable of mode 
choice model of employee.  
3. Conclusion 
This research had exanimated the mode choice behaviour of student and employee. The binary logit model to 
calibrate the model for commuting trips using motorcycle and bus transportation in HCMC was built and validated. 
The model indicated that, for student, ‘Gender’, ‘Motorcycle ownership’, ‘Travel time’, ‘Travel distance’, ‘Migrant 
status’, ‘Convenience’, ‘Safety’, and ‘Awareness’ affected their choices of transport mode. To encourage a switch 
from motorcycle to bus transportation, the factors related to both socioeconomics (Gender), trip characteristics 
(Travel time, Travel distance), and road user’s perception (Convenience, Safety, and Awareness) needed be taken 
into account. For employee, ‘Married’, ‘Income’, ‘Children’, ‘House ownership’, ‘Motorcycle ownership’, ‘Migrant 
status’, ‘Travel cost’, ‘Travel distance’, ‘Convenience’, ‘Safety’, ‘Awareness’, and ‘Social norms’ played a vital role 
in their mode choice decisions. Similarly, to encourage employee to travel by bus, socioeconomics (Married, 
Children), trip characteristics (Travel cost, Convenience, Safety), and road user’s perception (Social norms) should 
be considered carefully. All of these coefficients presented the expected signs and were statistically significant (at 
5% level). This research also revealed that still motorcycle was the premier means of transport because of its 
features in terms of convenience and flexibility to travel and the degradation of bus service quality and insecurity of 
bus transport. In addition, it was obvious that the difference in socioeconomics characteristics, trip characteristics 
and perception led to the difference in mode choice behaviour between two groups. This idea was important for 
policy makers when introducing policies so as to encourage each group to switch their mode choices. So far, several 
studies confirmed the positive influences of public transport usage on environment [20,21,22]. Public transportation 
plays a vital role in the mitigation of carbon emissions from transportation. In 1997, [20] argued that for the purpose 
of the daily commute, private vehicle usage contributed eight times more to CO2 emissions than the use of urban 
buses in the Metropolitan Region of the Brazilian city of Rio de Janeiro. A study by [21] found that the proportion 
of bus travel had a significantly negative influence on CO2 from transportation. In Japan, [22] showed that the low 
per capita energy use for passenger travel in Japan gained benefits from the development of bus and rail. Therefore, 
in the context of Vietnam, there would no negatively environmental effects from shifts from motorcycle to public 
bus transport. Furthermore, although motorcycle was the highest transport mode priority for both employee and 
student commuting every day, they showed their perception of the negative sides of motorcycle to environment and 
community, and also expressed their willingness to switch to travel by bus if its infrastructures and quality were 
upgraded.  
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